The nonlinear hyperbolic operator L [u] =uxy + c(x,y,u) is studied and sufficient conditions are given that all solutions of the characteristic initial value problem for uL[u] < 0 are oscillatory in (0, oo) X (0, oo).
The following notation will be used: £('.> h) = {(x,y) E R2: 0 < x,y < oo, tx <y + x < t2), Tx = {(jc, 0) E R2: 0 < x < oo}, r^ = {(0,>-)E7?2:0<^< oo}.
Associated with every function u E DL(Qp), we define the function z(t) by z(t)=-('u(t-y,y)dy, t > p.
(1) t ¿o Lemma l.IfuE DL(Qp), then u satisfies the identity --¿¡(t2-í)j = ux(t,0) + uy(0,t)+f'uxy(t-y,y)dy, t > p, (2) where z is the function given by (1) .
Proof. Application of Green's formula yields // Uxy dxdy= j) m, dy,
e(p.o 3ö(p.o where the right-hand side represents a line integral taken in the counter-clockwise direction. We easily see that the following identities hold:
// Uxy dxdy = ( dr( u^(r -y,y) dy,
Q(p,t) Jf> Jo <p uydy = ( u(t -y,y)dy -( uy(0,y)dy -("uy(p -y,y) dy. (5) dQ(P,t) Jo jp Jo ■ Differentiating both sides of (4) and (5) with respect to t and using the identity (3), we have J'"xy(t-y,y)dy=-^J'uy(t-y,y)dyuy(0, t).
An easy computation gives
so that Jf'n,(' -y,y)dy = u(0, t) -u(t, 0) + Jo'-| [u(t -y,y)} dy. (8) It is readily seen that
j-tCu(t-y,y)dy = z + t^.
From (8)-(10) we obtain f'uy(t-y,y)dy = z + t--u(t,0), Then the function z(t) given by (1) satisfies the ordinary differential inequality j¡{t2^) + MM*) < 0, p < t < oo.
Proof. By the hypotheses (i) and (ii) we get f u (t -y,y)dy < -j c(t -y,y, u(t -y,y)) dy
•'o Applying Jensen's inequality [4, p. 160], we obtain f'<b(u(t-y,y))dy>t<b(z).
•'o It follows from (14) and (15) that f'uxy(t-y,y)dy< -tp(t)<b(z).
•'o
We observe, using (2) and (16), that 7 Í(/2f ) + tp{t)<>{z) < UÁU 0) + ">{0' °"
Since the right side of (17) is nonpositive by the hypothesis (ii), we obtain the desired inequality (13). 
ux + Xx(x)u = 0 on Tx n {x > p},
uy + X2(y)u = 0 on Ty n {y > p},
is oscillatory in Qp, where a, (i = 1, 2) are continuous functions on Yxf\ {x > p) and Ty n {y > p} such that 0 < X¡ < oo, respectively.
Proof. Suppose to the contrary that there exists a solution u of the problem ( 18) There exists a positive number /0 such that Q(t0, oo) c ö(/"o)-Then, we see from Lemma 2 that the function z(t) given by (1) is a positive solution of (13) in (/0, oo). This contradicts the hypothesis (iii) and completes the proof.
Sufficient conditions for the nonexistence of an eventually positive solution of (13) have been obtained by Naito and Yoshida [2] and Noussair and Swanson [3] . Theorem 3 combined with the results of [2] , [3] yield the following corollary. 
Uy + X2(y)u = 0 onTy c\ [y > p), 0 < X2(y) < oo,
is oscillatory in Qp if the following conditions are satisfied: (i) c(x,y) > p(y + x) in Qp, where p is continuous and nonnegative in (P. oo),
(ii) /°° \¡/y(t)p(t)dt = oo, where
for some number p > 0 and some integer m > 0, where l0(t) = t and l¡(t) = log^O+l). 
which satisfies the boundary conditions (21) and (22), is oscillatory in Qp, where k is a positive constant.
Proof. Since j°°t2(tl/2tylk2dt m k2J~tV2dt m 00>
fa0t2-"k2dt= oo, l<y<3, the conclusion follows from Corollary 4.
In the linear case y = 1, the oscillation results of this paper are closely related to those obtained by Pagan [5] .
As is well known, the characteristic initial value problem u^ + k2u = 0 in Oo. We conclude by observing that Corollary 4 becomes false if either (21) or (22) is omitted. We limit ourselves to the case where (21) is omitted, because the case where (22) is omitted can be discussed analogously. Consider the problem «^ + i((y + *)~7/3 + <*y + *)_4/Vv/3 = o in Op-
Uy + (3 -(2y)-x)u = 0 on Ty n {y > p),
where p >f Here y = § and X2(y) = 3 -(2y)~x > 0. Since e2y > 1 in Qp and ft5/3(t)p(t)dt = ft x/\\)(r 7/3 + 6rV3) dt = 00, conditions (i) and (ii) of Corollary 4 are satisfied. Equation (24) has a nonoscillatory solution v = (y + x)l/2e~3y which satisfies the boundary condition (25). However, v does not satisfy the boundary contition (21). In fact, we obtain vx +Xx(x)v =\x~x/2(\ + 2Xx(x)x) > 0 onTx n {x > p)
for any Xx(x) (0 < Xx(x) < oo).
